e -5 Be e - Analysis of present situation of equipment management in x-ray, and the problem with constancy test
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Summary: Purpose) The constancy test is a simple and easy way that radiological technologists implement. And it is a method to
find early a difference of the image quality. We analyzed in the present situation of the medical facilities to generalize the constancy
test of the general x-ray radiography. Result) In result of the questionnaire survey, the implementation rate of regular inspection that
radiological technologist implement was 10.2%, and Acknowledgment level of the equipment management responsibility person was
32.2%. The possessing rate of the test tool used for the constancy test was 3% or less in film marker test device, perpendicularity test
device, and alignment test device. If the test tool was owned, the constancy test that based on JIS (Japanese Industrial Standards) was
relatively simple. Conclusion) The system of quality control was not enough established in medical facilities. If medical facilities
had test tool as the way of managing equipment regularly, the constancy test that based on JIS was relatively simple. However,
possessing rate of constancy test tool was low.In the future, we should develop new test tool based on the present study, spread it to
medical facilities. Furthermore, we also have to considered that were notice need to be taken of an effective test method, setting
method of the basic value and control limit value.
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Table.1 Constancy test item and main test tool

Test item Test tool

(1) X ray output from the X radiation source assembly { ORadiation meter

(DManual test OAttenuation Phantom
(@Automatic exposure test

(2) Xray input to Image reception area (ORadiographic cassette and film
DManual test (OOptical densities meter
@Automatic exposure test OFilm marker test device

(3) Geometrical characteristic (OTape measure
(DDisplayed Focal spot to the X-Ray Image (OCassette and film

receptor distance ORuler

@Perpendicularity of the X-ray beam axis and OLevel . . .
X-Ray Image receptor plane OPerpendicularity test device

: OAlignment test device

@ Agreement of the X-ray field and the light-field OAttenuation Phantom

@Agreement of the X-ray field and receptacle of
the X-ray receiving a picture

(®Reading value with the size of the X-ray field 4‘

(4) Resolution of the high contrast OMagnifying glass

(OHigh contrast test device which has the
periodic pattern of the X-ray absorber

(ORadiographic cassette and film

ORuler

(5) Optical densities change of the X-ray whole area | same (2) as test device

Film-marker test device

mber
e cha

chamber

7

-~ Foam polystyrene (5cm)

— Foam polystyrene (5¢cm)

) . o Tissue equivalent material(15cm)
Tissue equivalent material(15cm)

Patient support Patient support

4—— Cassette canger \ Cassette canger
Fig.1 X-Ray output from the X radiation source assembly Fig.2 Xray input to Image reception area.
(Automatic exposure test). Optical densities change of the X-ray whole area.
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Alignment test device

Perpendicularity test device

Cassette

Foam polystyrene

¥~ Patient support
Cassette canger

Fig.3 Geometrical characteristic.

It places at the 45
degree angle.

High contrast test device

Foam polystyrene (20cm)

Cassette

Patient support

Fig.4 Resolution of the high contrast.

Table.2. Classification of the medical facilities

Number of medical facilities
Sickbed Surveyl Survey2
number (%) number (%)
0~19 22 (24.4) 10 (15.2)
20~99 24 (26.7) 18 (27.3)
100~199 20 (22.2) 17 (25.8)
200~399 12 (18.3) 13 (19.7)
400~ 12 (13.3) 8(12.1)
Total 90 (100) 66 (100)

Surveyl: Questionnaire survey period:

July, 2003 to October, 2003

Questionnaire collection rate: 47.9%
Survey?2: Questionnaire survey period :June, 20086 to July, 2006
Questionnaire collection rate: 34.2%
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Table.3.0Organizational structure of the equipment management

n=90
Number of Number of Group in charge of equipment (%)
Radiological medical quality maintenance
Technologists facilities
Equipment management (%)
responsibility person
2 7.4
! 27 2 7.4
14.
2~ 5 3 : 235
25.
6~ 9 12 ; e
10~19 10 2 299
3 42.9
20~ 7 5 71.4
16 17.7
Total 90 59 392

Table.4.Equipment management conditions of the General X-Ray Radiography System

Number of the General direct radiography system 307
Unit-count per facility 3.3
Beginning check implementation rate(%) 67.0%

Closure check implementation rate(%) 44.3% | n=90
Regular inspection implementation rate by Radiological Surveyl
nspec 10.2%

Technologists (%)

Maintenance contract _rate(%) 19.9%

Constancy test implementation rate(%) 1.5% n=66
Survey2

Table.5.Reason for not complied with constancy test
(Multiple-choice questions) n=54

Reason Number (%)
Don’t know 38(70.3)
No test tool 38(70.3)
Don’t know the way of test 32(59.3)
Can't afford to do 9(16.7)
Nonsense 1(1.9
Others 4 7.4

Table.6.Possession status of the constancy test tool

- n=50

possession

Test tool sumber (%)
Optical densities meter 30(60.0)
Attenuation Phantom 19(38.0)
High contrast test device 15(30.0)
Radiation meter 11(22.0)
Film marker test device 3(6.0)
Perpendicularity test device 2(40)
Alignment test device 2( 4.0)
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